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SUMMARY
Poliovirus was treated with fluorescamine and disrupted with sodium dodecyl sulphate (SDS). The polypeptides were isolated by electrophoresis in a polyacrylamide gel (SDS-PAGE) and their amino acid compositions determined. The compositions of VPI, 2 and 3 were very similar but different from that of VP4.
The amino acid compositions of the capsid polypeptides have been reported for several picornaviruses (encephalomyocarditis: Burness & Walter, I967; mouse Elberfeld: Stoltzfus & Rueckert, 1972; Mengo: Ziola & Scraba, 1975; foot-and-mouth disease: Bachrach, Swaney & Vande Woude, 1973; Adam & Strohmaier, 1974) , none of which belong to the enterovirus group. The compositions of the poliovirus capsid polypeptides are reported in this paper. The polypeptides were separated by SDS-PAGE after fluorescamine conjugation to enable direct visualization in the gel. This technique has been used successfully for the purification of the bacteriophage MSz capsid proteins, the fluorescamine treatment in the case of MSz not interfering with the subsequent determination of amino acid composition and sequence (Vandekerckhove & Van Montagu, 1974) .
Type I poliovirus, strain Ia/S3, was grown in HeLa spinner cells, purified according to Boey6 (I965), resuspended in o-oI M-sodium phosphate buffer, pH 7"2, and labelled with fluorescamine (Fluram from F. Hoffmann La Roche, Inc., Basel, Switzerland) as described by Vandekerckhove & Van Montagu (1974) . The extraction of the polypeptides and SDS-PAGE were as described by Wouters, Vanden Berghe & Boey6 (1973) . Eight gels loaded with 35/zg of protein were used in each preparative run. The VPI, 2 and 3 polypeptides yielded fluorescent bands, which were cut out and eluted with o.I ~o SDS. VP4 was not detectable by fluorescence and its position was estimated from that of the major bands. After elution, SDS was removed by the method of Stoltzfus & Rueckert 0972). The recovery as measured using 14C-labelled virus was about 6o ~o for all polypeptides.
In order to assess the purity of the isolated polypeptides, poliovirus labelled by tritiated leucine and valine was treated with fluorescamine, and the polypeptides were electrophoresed and eluted as described above. The VPI, z and 3 eluates were separately coelectrophoresed with the total capsid protein of a4C-labelled virus ( Fig. I b, c and d) . Each of the three fluorescamine-conjugated polypeptides yielded a single band on re-electrophoresis. The 3H-and 14C-radioactivities co-migrated exactly in the case of VPI (Fig. I b) but the VP2 and VP3 polypeptides of the fluorescamine treated virus migrated slightly slower than the corresponding polypeptides from untreated virus ( Fig. I c and d) . When a control sample of 3H-virus was used which had not been reacted with fluorescamine, the 3H-and 14C-peaks coincided exactly (Fig. I a) . The displacements observed with the fluorescamine-tleated VP2 and VP3 polypeptides could therefore be explained as a result of the fluorescamine labelling.
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The four structural polypeptides were purified from two separate batches of poliovirus and their amino acid compositions determined independently. Table I gives the amount of each amino acid in moles per Ioo moles obtained in the two determinations, and the mean.
The compositions of the three major polypeptides were very similar except that the lysine content of VPz was significantly lower, and the methionine content of VP 3 significantly higher than the average for the three remaining polypeptides (the higher methionine content of VP3 was confirmed by labelling with 35S-methionine). VP4 significantly differed from the major polypeptides in its higher alanine and lower threonine and proline content.
Cysteine was reported present in the three major polypeptides and absent in the smallest polypeptide (VP4 or 8) in several picornaviruses (mouse Elberfeld: Stoltzfus & Rueckert, I972, Coxsackie B3: Philipson, Beatrice & Crowell, I973; Mengo: Ziola & Scraba, I975) . In poliovirus type 2, it was shown that all proteins of the disrupted virion reacted with iodoacetamide, except VP4, which was therefore probably devoid of cysteine (LonbergHolm & Butterworth, I976) . The absence of cysteine in the VP 4 polypeptide of our own strain was confirmed using a batch labelled with 3H-cystine. The capsid proteins were electrophoresed and the proteins from virus uniformly labelled with 14C-amino acids were run simultaneously as a control. In the 14C-profile a VP4 peak was seen, which contained 9 ~ of the total radioactivity. In the 3H-profile, the corresponding fractions contained only traces of radioactivity amounting to I ~o of the total. Table I also gives the estimated number of amino acid residues per molecule as computed on the basis of the mol. wt. (34ooo for VPI, 29ooo for VPz, 245oo for VP3 and I I ooo for
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VP4) which were determined by co-electrophoresis with test proteins according to Weber & Osborn (1969) . It may be noted that our experimental values fell well within the range of literature data, except for VP 4 (Maizel & Summers, 1968; Jacobson, Asso & Baltimore, 197o; Butterworth, 1973; Abraham & Cooper, 1975) .
Taken together, our findings tend to confirm other data on the picornaviruses based on the classical VPI-2-3-4 scheme, such as the unique composition of VP4. We did not encounter the higher multiplicity reported by Vanden Berghe & Boey6 (I972), the demonstration of which requires special pH conditions (R. Vrijsen & A. Boey6, personal communication) . The usefulness of the fluorescamine labelling for preparative purposes was also confirmed; slight alteration of mobility appeared to be caused by this treatment however, and this should serve as a warning against the use of fluorescamine labelled proteins for mol. wt. determinations by the method of Weber & Osborn 0969).
